The lattice dynamics of solids can be considered from two different points of view. Formally, dispersion curves may be described by a set of force constants which reproduce the experimental results of neutron spectroscopy1-6. On the other hand, one can try to derive the dispersion relations from the electronic states in a microscopic theory 7~17.
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It has turned out that a useful intermediate descrip tion is given by model theories which simulate the microscopic interaction by certain model parameters. For example, the shell model18,19> 20 and its modifica tions give a natural parametrization of the lattice forces in insulating crystals. Especially, the breathing-shell model 21>22 was successful in deriving the dispersion curves of ionic crystals from macroscopic data. The main success of this model is to replace formal longrange ion-ion interactions by long-range dipole forces and short-range adiabatic electron-ion forces. This reduces the number of necessary parameters drasti cally.
Recently, it has been shown that a modified version of the breathing-shell model which is an extension of Cochran's20 model can be applied successfully to homopolar substances with a high dielectric constant like Si, Ge and gray-tin23. From this, it arises the question whether the general features of such a model are valid for other crystals with an adiabatic electronion interaction, e. g. for metals. This would be es pecially useful for crystals like Pd, Ni, Cu etc. where a reasonable force-constant description of the dispersion curves needs at least interactions with third nearest neighbours. To be within the limits of experimental error fits have to be extended up to seventh and even higher order neighbours3_6. So far as microscopic (Cu24) or semi-phenomenological (Cu25' 26) calcula tions are available, there are still discrepancies of the order of 10 -20%. It is clear from the theoretical treat ments that the formal force constant description simu lates the microscopic mechanism in a complicated way. In this respect the situation is reminiscent to that in insulating crystals like Ge 23, 27, 28. We have tried to apply the idea of an adiabatic shell model to the lattice dynamics of metals. From the ex perience in insulating crystals we used only a monopol-(breathing) and a dipole-mode for the adiabatic response of the electronic system. Fig. 1 shows the model force constants for a face-centered metal. The notation follows that used in ionic crystals 22. In our calculation three parameters are fitted to the elastic constants. The other four parameters are ob tained from the experimental points at LA(X), TA(X), LA(L) and TA(L). The results for Ni are shown in Fig. 2 
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